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Thus the induction per unit area of the cross-section, or B is
given by the equation

B == 4717*7 = TTfjt,ny   ....    .   .    (76)

and hence for the magnetic force at any point of the cross-
section we obtain

.......    (77)

the result already given in equation (28"') above.

This is the intensity of the magnetic field within a straight
solenoid at any point sufficiently remote from the ends, and is
the result used at pp. 87, 179 above. It is remarkable that the
intensity should be uniform over each cross-section, a result
still very approximately true where the influence of the ends on
the numerical value of H is quite sensible. The effect of the
ends has already, p. 260 above, been investigated for a field of
unit permeability.

The solution of the following important problem affords an
interesting application of the theorem of p. 134 above, to the
calculation of induction, A wire of iron or other highly magne-
tizable material, in the form of a right circular cylindric tube,
carries a current of strength y, uniform over the cross-section ;
it is required to find the influence of the resulting magnetization
of the wire on the value of the coefficient of self-induction.
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First we shall prove that the magnetic force at any point P
external to a right cylindric tubular conductor, Fig. 64, or
external to any part of such a conductor, is the same if the
current be uniform over the cross-section, or symmetrically dis-
tributed round the axis, as if the current were confined to a
filament coinciding with the axis of the tube. Let first P be
external to the tube. Assuming that the current in each fila-
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